Ultrastructural observation of altered chloroplast morphology in space-grown Brassica rapa cotyledons.
Photosynthesis will be indispensable in a bioregenerative life-support systems for long space missions. It is critical understand the effects of space on this complex process, especially the loss of gravity. Past has noted changes in plant growth and development; differences about cell size, shape, division, and differentiation; and plastid distribution and structure alterations. The amyloplast-containing columelar cells in root tips were carefully examined since they are likely gravity-sensing sites. Changes on photosynthetic physiology and chloroplast structure have been reported. Both increases and decreases of chlorophyll and carotenoid contents were reported. Structural changes of thylakoid membranes in chloroplasts were observed in pea and Arabidopsis grown in space or clinorotation. Recently, a decrease of CO2 assimilation rate and of electron transport rate of both PSI and PSII on thylakoid membranes were reported in space-grown wheat. These imply an overall decrease of photosynthetic activities, and implicate thylakoid-old structural changes. For example, PSI activity, and its reaction center subunits (PsaA, PsaB, and PsaC) and the LHCIs, were decreased under microgravity. Here, we further examined cellular morphology and ultrastructural features of the chloroplast and its thylakoid membranes by electron microscopy and in situ immunolocalization.